celebrating a bygone era 


ELECTRIC RADIO” 


Published Monthly by Symbolic Publishing Company, LLC 
PO Box 242, Bailey, Colorado 80421-0242 
United States of America 


Copyright 2017 by Symbolic Publishing Company, LLC 


All rights to this work are reserved. Except for use in any review, the reproduction 
or utilization of this work, in whole or in part in any form by any electronic, 
mechanical or other means, now known or hereafter invented, including 
xerography, photocopying and recording, or in any information storage or retrieval 
system, is forbidden without written permission. 


Printed by Southwest Printing Inc., Cortez, CO 
Periodicals Postage Paid at Cortez, CO | 
USPS no. 004-611 
ISSN 1048-3020 


Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG) 


Editor’s Comments 


KPH NIGHT OF NIGHTS XVII 


12 JULY 2017 
On 12 July, 1999, the last commercial Morse message in North America 
was sent — or so it was thought. But one year and one minute later the 
Maritime Radio Historical Society returned historic coast station KPH 
to the air for the first Night of Nights. Join us on the air or in person for 
Night of Nights 2017 as KPH and KFS -— and others — return to the air. 
Location: RCA receive site, 174000 Sir Francis Drake Blvd, Inverness, 
CA. Time: Doors open at 3:00PM, first transmission 5:01PM (0001GMT). 


Details: www.radiomarine.org 
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er: Fromleft-to-right are shown Dennis (K@EOO), Skip (K7YOO) at the mic, Steve 
-(KQSF), and Mark (K@KX). Steve has recently been bit big time with the AM bug and 
was loading up on goodies. (Photo by Mike Sell, KOCOM) 


VOA-ORO 
The Ultimate Ham Radio Job? 


By Peter Doherty, W1UO 
Encinitas, CA 


wluo.cqdx@gmail.com 


Many years ago, I spotted an interesting 
one line help wanted ad in the back of 
the World Radio Magazine. It went 
something like this: “Wanted, RF 
technicians to work for Voice of 
America.” Hmmm, | thought, that could 
be interesting. So I fired up my 
Commodore 64 and Epson dot matrix 
printer and put a little resume together. 
I dropped it into the mail never expecting 
to hear back. 

Amazingly enough, I received a phone 
call a few weeks later from an engineer in 
Washington, DC, who wanted to screen 
me. “Do you have high power broadcast 
experience?” 

Me: “No.” But, I was the chief engineer 


r/o 


REPL. COEF 


of my college radio station and I did 
upgrade it from 10 watts to 3 kW. Oh, 
and I did mention I was a ham and was 
just finishing up a linear amplifier project 
using two 4-1000A finals? The phone 
call went well enough, or so I thought, 
and the engineer was courteous but I 
expected that was the end of it. Then, lo 
and behold, I received a call a few weeks 
later with a job offer to work for the 
Voice of America relay station in 
Greenville, NC. This was one of the 
most powerful shortwave broadcast 
stations in the entire world. So who was 
I to say no? I packed my bags and headed 
south. 

VOA - Greenville Receiver Site C. 

My first assignment was at Site “C,” 
the receiver site. The main purpose of the 
receiver receive the 
programming via a multihop terrestrial 


Site. was Ato 


Figure 1: Life is too short for QRP! 
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Figure 2: The main control room at VOA Greenville receiver site C. The main audio 
switch panel is in the foreground. RCA-SSB3 diversity receivers are in the background. 


microwave link from Washington, DC, (ISB). 


and route them to the various transmitters Another function of the receiver site 
at site “A” and site “B” via microwave _ was to run daily RTTY traffic with our 
and to overseas relay station via short __ relay stations overseas. This was routine 
wave HF independent single sideband traffic, requests for supplies, travel 


Figure 3: TYY traffic came down from Washington, DC, on 
these TELEX terminals. 
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logistics of engineers 
moving back and forth, 
etc. At my first day on 
the job, I told the 
seasoned techs that | 
wanted to run the 
RIGDY -tratticwman ey 
snickered and said 
“Have at it, Johnny 
Novice.” So I fired up 
the 28ASRs, called 
RYRY, sent the traffic 
via punched tape and 
the received traffic was 
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sent back to DC. They 
were scratching their 
heads, “How did you 
know how to do that? 

I explained that | 
was running model 
15s and model 19s at 
my home ham station 
and it was all spelled 


out in Byron 
Kretzmanis RIIT¥ 
Handbook. 


The receiver site had 
multiple installations 
of RCA-SSB3 
diversity. receivers. 
Attached to them were 


Figure 4: RTTY traffic was sent and received to overseas relay 
station via punched tape on 28ASRs. 


4-FSK diversity demodulators. Antennas _—_ also had AFC that would lock onto the 


consisted of acres of rhombics. When _ pilot tone from the overseas transmitters. 
running RTTY traffic, separaterhombics © The AFC actually drove a motor attached 
were attached to the RCA-SSB3 receiver —_ to the main tuning capacitor and it was 
for diversity reception. These receivers neat to see the tuning control slowly 


= 


Figure 5: RCA SSB3 ISB Diversity Receivers and Diversity TTY Demodulators 
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ion. The RCA-SSB3s 


iversity recept 


the Racals were relegated to backup status. 


Figure 6: These six Racal RA-17s were set up for di 
were superior, so 


This TMC 40kW ISB transmitter was used for RTTY traffic and to relay 


rf 


Figure 


10Nns. 


to overseas relay stat 


programming 
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rocking back-and- 
forth asthe “AFC 
tracked the signal. The 
audio diversity in the 
RTTY demodulator 
looked at the various 
tone sets coming in and 
picked the strongest 
set. There were many 
times where I couldn’t 
even hear the signal 
coming in from 


overseas, butthe RCA- Ft 
SSB3 and TTY demods produced perfect 


copy. 
On the RTTY transmit end, the signals 
were sent to the transmitter sites to 


modulate TMC 40kW transmitters. 


Programming for relay stations via 


— 


overseas sites was also sent to the TMC 
40kW transmitters for live rebroadcast 
or recording for later use. This was in the 
days before satellite links. 

Working at the receiver site was fun 
but that wasn’t what I was after. So, after 
serving my time there, I was transferred 
to Transmitter Site A where the real ham 
radio experience began. 

VOA —- Greenville Transmitter Site A 

The Greenville transmitter site A and 
B were nearly identical. Transmitter 
lineups at each site included two TMC 
40kW transmitters, which I described 
above, along with three GE 250kW 
shortwave transmitters and three 
Continental 500kW Doherty 
transmitters. VOA was also evaluating 
new 500kW transmitters, so site A had a 
new Continental and Marconi 
transmitters and site B had a new BBC 
and a Telefunken 500kW transmitters. 

The TMC ISB transmitters were 10kW 
base models running a 4CX-10,000A 
final, followed by a 40 kW 4CX-35,000A 
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gure 81’ The GE 250k AM Shortwave Transmitter 


afterburner. The TMC exciters proved 
problematic so we ran MMX exciters. 
Tuning up these transmitters was 
straightforward, dip-and-load. Because 
they were screen tetrodes, tuning was 
very similar to a Collins 30S-1 with the 
4CX-1000A final. 

The GE transmitters were also standard 
dip and load except fora couple of quirks. 
The GEs ran Heising AM modulation 
using a choke instead of a high-level plate 
modulation transformer, and the cooling 
was unique. They used vapor phase 
cooling. Distilled water was pumped into 
the final tube cooling jacket and then 
converted to steam. If you managed to 
stay awake during the requisite 
thermodynamics class in college, you will 
remember that converting water to steam 
can hold a lot more heat. 

The Continental 500kW transmitters 
are another story were and truly unique. 
The setups consisted of a pair of 250kW 
transmitters that were combined to 
achieve 500kW. Because these were 
Doherty amplifiers, there was no dip- 
and-load. They were tuned up using 
Lissajous patterns for the proper 90/180 
degree phase relationship patterns on an 
oscilloscope. They were the most unique 
transmitters I’ve ever operated. 
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These transmitters 
were grid-modulated 
AM, so a pair of 4- 
1000As running 6k W 
of audio power were 
all that was needed to 
achieve 100% AM 
modulation. 

All transmitter 
outputs 
converted to 600 
balanced outputs. 
Transmission lines 
running to the switch 
bay and on to the 
antenna field were 
open-wire, 600-ohm 
transmission lines. 


were 


The switch bay ran on pneumatic 
controlled switches. We had a 
microphone in the switch bay that ran 
back to the control room so we could 


hear the switches making contact. The 


Figure 9: Three Continental Electronics 500 kW shortwave 
transmitters are shown in their cabinets. 


Figure 10: The Continental 500kW control panel is above, notice the oscilloscope used 


ld caine ac 


sound of a switch making contact was 
unique so we could tell if the switch 
closed correctly. If it didn’t, then we 
would recycle the switch. The switch was 
very reliable except in cold weather, hence 


for phase tuning. Also notice the HRO tuning controls! 
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remember the Bunsen 
burner flame speaker 
that appearedymam 
Popular Electronics in 
May 1968? In essence, 
two probes were put 
into a flame and they 
produced audio. We 
would run into the 
same issue on the 


transmission lines. On 


really humid nights, 


the transmission lines 
had a tendency to arc 
over. They would 
produce a sustained 


Figure 11: Transmission lines from the transmitters to the corona ball. 
switch bay were 600 ohm shielded types. Emanating from this 
the need te listen and make sure the __ fireball would be pertectimeteer una 
switch close correctly. So it wasn’t hard to figure out which 


transmitter needed to be reset! 
The antenna field consisted of curtains 


Speaking of transmission lines, do you 


eee 


Figure 12: 600-ohm, open-wire transmission lines ran out to the antenna fields of 
rhombics and curtains. 
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Figure 13, Left: This 
is a curtain antenna 
array. These antennas 
had a % octave 
frequency span. 


and rhombics spaced 
every 15 degrees to 
cover our broadcast 
coverage of Europe, 
Africa, and South 
America. The curtains 
and rhombics are 
detailed in LaPort’s 
Radio Antenna 
Ene Mae ening 


handbook. 


Figure 14, Below: This 
is another view of 
curtain arrays with the 
feedline showing in 


the foreground. 
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Figure 16: The Eimac 4CM 
400,000A was the world’s 
most powerful vacuum tube. 
See you on 20 meters? ! 


Of course, with multiple 
transmitters to maintain, the 
stock of high powered valves 
is necessary. 

It was necessary to tune up 
transmitter off-line 30 seconds 
before going live. So, a good 
dummy load was in order. A 
Heathkit Cantenna just 
wouldn’t do. The following 
picture in figure 17 isa 5S00kW 
dummy load that used water 
cooled carborundum resistors. 
The metal cage around the 
resistors tuned out the 
parasitics so that the SWR was 
1:1 through 30 MHz. 

One night I was sitting at 

the control panel with all the 
transmitters on-the-air. | 
decided to calculate our EIRP. 
Let’s see, 2 at 40kW, 3 at 250kW, 5 at 
500kW, the antenna gain was 20dB, so 
our EIRP was 330 Megawatts — QRO! 
Well, those days are long gone now. 
Shortwave has taken a back seat to the 
Internet. A recent news story told of the 
destruction of the antennas at Site A as it 
is reverted to a wildlife sanctuary. 
But I’m happy I was able to operate 
from the most powerful shortwave station 
in the world and to share my story. Go 
big, or go home, QRO. 


Figure 17: The VOA’s 500kW Dummy 
Load “Cantenna” 
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A Collins 75S-1 Receiver Surprise 


By Jeff Covelli, WAS8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


Having serviced radios for many years, 
I always learn something new from every 
one that rolls in here. Recently a Collins 
S-Line came in with the 75S-1 receiver 
and 32S-1 transmitter (See Figure 1) 
that someone had just purchased off the 
web. Both units were manufactured in 
1960 and were in good condition, but of 
course needed the usual cleaning, new 
filter caps, etc. The radios did have new 
connecting cables with the correct 48- 
inch RG-58 C/U injection cables with 
the rest of the RCA phono cables for 
connecting the radios together. 

I wanted to check the S-line out by 
using my shop’s 516F-2 Collins power 
supply (for the 32S-1 transmitter) that 
has been reconditioned with new ceramic 
sockets, filter capacitors, and tube-type 


rectifiers. I still use the tube rectifiers, 
since this is what Collins intended at the 
time of the manufacture and certainly 
have worked for 50 to 60 years. I also use 
my shop’s Variac set to 115 VAC to 
power-up both radios. 

The transmitter worked OK, but I 
found the 75S-1 receiver was down in 
sensitivity about 20 dB. I checked all the 
bands, 80 to 10 meters, and they all were 
down about the same level, but not 
unusual for the age of these radios. | 
looked for the obvious problems and 
could not see much out of place and I 
thought that after reconditioning, with 
new filter caps, and cleaning, I would get 
more into it, electronically 

A Big Surprise 

I went through the tubes first, swapping 
them out one-at-a-time, with the original 
tubes put back in to see if there were any 
changes, and again, the receiver was down 
20 dB — or more. 

Especially for a weak receiver, I usually 


Collins 75S-1 Receiver & 328-1 Transmitter 


stamens awe yt 


Figure 1: Classic 1960’s-Era Collins S-Line Equipment 
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Capacitors to a certain 
position for each 
capacitor, then start 
adjusting the 
preselector coil rack 
(inductor cores) using 
a “Bristol Wrench” 
starting from the 
oscillator, RF. mixer, 
and the antenna coils 
— in. that order. 
Turning the band 
switch to the 10 meter 
band, after alignment 
on the 80 meter band 
was done, I found the 
sensitivity dropped 
down 30 dB on 10 meters. Going down 
30 dB seemed too low, as it should not be 
that low. I could understand maybe 10 to 
20 dB variance, but as I went down 


Trimmer 


start at the IF sections, then work towards 
the RF front-end sections, then finally to 
the antenna connector. Well, everything 
went well until I got to the first alignment 


of the 80 meter section, as-per the Collins 
instruction manual. The manual says to 
adjust all the 80 meter variable ceramic 


towards the lower bands from 10 meters, 
it all got worse, then it was finally down 
40 dB on 80 meters! 


| Figure 3 | SS PRESELECTOR 
7 
—- 


— oe eee eee eee ees ee errata screetline sae 


RF AMPLIFIER 
Antenna | 60ce 


Js Coil ¥ | ae 
y | (SEE NOTE 2) 
1 (1, A fii 1000“ (9uv) 


| 
| RI 
| 80-Meter 3.3 MEG = cis 
| Capacitor = .OIUF 7 
| cy 
8-50 C2 
| eG 68 
| ci6 
| 5-25 “18-50 ap 
| R3 cl9 
: IK 220 
—————— | | ree = 
aN 2 
a Go 
| st 
| - \ 
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Found It 


I decided to see if the variable ceramic 


capacitors would change anything and, 
sure enough, C-7 (the RF antenna cap) 
would not change anything. This is very 
common on the older Collins gear and 
fortunately for me, I have some of these 
that I purchased years ago for spares in 
case this happened (See Figure 2 and 3). 
You can take them apart and clean 
everything, but for the time it takes to do 
that I just replace them. I can have a new 
capacitor installed and know that it works 
for sure. Turning the variable capacitor 
to preset the 80 meter band, the change 
was seen to be very easy, but then I found 
out this was only part of the problem. 
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T-5 Coil, with core & broken bronze spring 


What else could it be? 

I looked real close to 
see if the tuning rack 
was moving all the iron 
cores equally — and 
they were. I decided to 
look from the bottom 
of the chassis to see if 
the cores moved the 
same as compared to 
the top of the chassis. 
All were fine until I 
got to the antenna coil, 
T-5, and sure enough, not only was the 
core was moving, but also the entire coil 
moved! (See Figure 4.) The entire coil 
moved in and out of the rubber grommet 
that is used to hold the T-5 coil in place. 
I’m glad Collins did not glue it in place; 
it certainly would have damaged the T-5 
coil! I thought, this isa first time I’ve seen 
this in a Collins radio, but as I said 
before, always learning something new 


from each radio coming in for repair. 
Holding the coil with a small needle 
nose, I turned the rack tuning control on 
the front panel the to see if I could find 
what was causing this coil to move. Well, 
the worst happened, the bronze spring 
that is glued to the ferrite coil and attached 
to the Bristol screw for aligning snapped! 
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(See Figure 5.) This was the end, | 
thought. Now I had to remove the band 
switch’s insulated shaft and then remove 
the aluminum shield cover for the antenna 
section. (See Figure 6.) I took many 
really close pictures of the T-5 coil area 
with my digital Cannon T-3] camera for 
future reference, it’s a great tool. | 
removed T-5 and saw that the ferrite core 
was stuck at the bottom of the coil and 
would not move. I heated the coil with a 
hair dryer, to just see if it would move, 
and it finally did. I could now see what 
was going on inside the coil. 
The Fix 

The T-5 coil is made of heavy 
cardboard material coated with a clear 
lacquer and usually they are smooth 
inside, but this one had some rough edges 
from the coating near the bottom of the 
coil, which caused the iron core to get 
stuck. This happened when the 
preselector rack-tuning was set all the 
way to the left (at 3.5 MHz) and it must 
have caught just right to get stuck once 
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and then got worse, as now the entire coil 
would move up and down. Having the 
coil in my hand, I put the ferrite core into 
the coil from the top and moved it towards 
the bottom, where it finally stuck. 
Removing the core, I used some 600 grit 
sandpaper on it to see if just a little taken 
off all around would let the ferrite core 
move in and out easier. It got better, but 
not good enough. I didn’t want to take 
too much off the core, so a radical idea 
came about; I tried using a rat-tail round 
file that happened to fit perfect into the 
coil. As I moved it very gently in and out, 
I could feel it was not smooth. I gently 
filed all around inside and after each 
small stroke I put the ferrite core back 
into the coil to see if it would move freely 
and finally, after three tries, it worked. 
Wow, this was great news! Now would 
have to solder the bronze spring together 
where it had snapped. I put the coil in a 
small vise to hold steady and soldered the 
two pieces together — what a relief it was 
to have this all back together. (See Figures 


June 2017 


7 and 8.) 

I installed T-5 coil back, using the 
pictures I took earlier, showing exactly 
where to put the wires back just as they 


T-5 
Antenna 
Coil 
Inductor 
Adjustment 
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were from the factory. T-5 went into the 
rubber grommet perfectly and being just 
snug enough, I mounted it the same 
distance as the rest of the coils. Installing 
the aluminum shield cover, 
then the insulated band shaft, 
I was ready to see if the 75S-1 
would come back to life. 
A Great Ending 

I aligned the 75S-1 receiver 
as-per the Collins manual 
again and, sure enough, 
everything went perfectly as it 
should. I hooked up the 32S- 
1 transmitter after doing its 
alignment and tied both radios 
fosethenw uot, the « final 
alignment with all the new 
connecting cables hooked up. 

The 75S-1 receiver came up 
to factory specifications for 
sensitivity and the 32S-1 
transmitter was also up-to-par. 
The Collins S-line finally came 
together as they were intended 
60 years later and now another 
ham is enjoying his new 
acquisition. 


ER 
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The Millen 90700 “Variarm” VFO 


By Howard Holden, WB2AWQ/7 
Reno, NV 
holden747 1@msn.com 


Two years ago I came into possession 
of a Millen 90800 transmitter, vintage 
1947. It was in quite decent shape, and 
came with a nearly full set of plug-in 
coils. For those of you not familiar with 
the Millen 90800 transmitter, it’s a simple 
MOPA unit, crystal controlled, with a 
6L6 oscillator driving an 807 beam power 
tube. It had an output of up to 50 watts 
(with the right power supply), on the 
then-FCC assigned bands of 160, 80, 
40, 20, and 10 meters. 15 didn’t come to 
us until the early “50s, although the Millen 
will run 15M. While I’ve had a lot of fun 


with this rig, and accumulated a small 
stock of crystals to use with it, I still have 
significant gaps in frequency coverage. 

Millen actually came out with a VFO 
before the transmitter. The 90700 VFO 
made its debut in 1945)0anamin 
commercially adapted version of a VFO 
which appeared in January 1941 QST, 
built by W9YZH (SK). The Millen looks 
to be a near identical copy of the 
prototype. Recently one of these VFOs 
appeared for sale on some of the old radio 
reflectors. Yours truly bought it (Figure 
1), and it turns out there aren’t a whole 
lot of them around. 

The VFO is actually a two-stage, low- 
power transmitter, utilizing alink coupled 
output to produce 1-2 watts. The 


— 


AMES MIL. 
MFG. CO. b 


—_= 


8 


MALDEN 
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Figure 1: The Millen 90700 VFO shown as-received, minus the Variarm lever and the 


transmitter impedance matching unit, and having some sort of internal modification 


to the oscillator. 
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Figure 2: Underside view showing the old paper electrolytic and mica capacitors. 


ih \ Wee 


Figure 3: Underside view showing all-new capacitors and a few new resistors. 


oscillator runs only on the 80 meter band, 
from 3500 to 3650 kc. The amplifier 
stage can run straight through or double 
its frequency output giving 7000 to 7300 
ke. The tube lineup is comprised of a 
25Z6 rectifier/doubler tube, the 6K7 
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oscillator tube, and a 25L6 amplifier 
tube. All the tubes are indirectly heated 
cathode types. Interestingly, the VFO 
contains no power transformer. The AC 
line is directly connected to the rectifier 
tube, which is connected in a classic 
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voltage doubler scheme, giving about 
245V of DC. The tube filaments are in 
series, along with a 6V lamp serving as an 
“on” indicator. Ifyou add up the voltages 
around the filament string and the 
indicator lamp, you only come up with 
62 volts. The filament string is fed via a 
third wire in the AC cord, which is a 
resistance wire of approximately 160 
ohms. This wire drops the other 50-60 
volts, and makes the AC cord run warm. 
I do not know for certain, but I surmise 
the unit was built this way, with what was 
called a “vibrationless” power supply 
(meaning having no transformer to buzz 
and hum) to avoid inadvertently 
modulating the VFO note. Little did 
they think at the time, I believe, that a 
directly-connected AC line could be a 
potential shock hazard. 

The VFO I bought is in quite good 
shape, although it had been modified in 
the past with a frequency band-changing 
setup, plus it was missing the “Variarm” 
lever (a lever attached to a small variable 
capacitor, used to accurately tune the 
ME Getto, ie 
frequency), and a 
small coil/capacitor 


given 


assembly mounted at 
the end of the VFO 
output cable, used to 
change the output 
from low impedance 
to high impedance, so 
it could drive a 
transmitter. I had to 
construct this 
impedance step-up 
network, including a 
plug that would go 
into the Millen 
transmitter crystal 
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Figure 4: The VFO section is shown demodified, with mostly 
original components. 


socket. 

As with most any old piece of radio 
equipment, some components are to be 
assumed potentially bad: in particular, 
electrolytic capacitors, used in the power 
supply section, any old paper-style 
capacitors, and some mica style caps, 
along with high value resistors. I decided 
to simply replace most of the fixed value 
capacitors, regardless of condition — a 
total of 18 caps — and several resistors 
that measured too far from their 
manufactured values. 

I also wished to have the VFO in its 
original manufactured state, which meant 
the frequency-switching arrangement 
someone had built into it had to go. A 
problem I encountered with this unit is a 
serious lack of information on it, 
especially decent interior photographs 
showing component placement. Millen’s 
documentation on the unit was pretty 
slim, consisting of two typed pages and a 
schematic that listed component resistive 
or capacitive values but not voltage 
ratings, circuit voltages, or inductance 
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values — and with its rarity, there is 
precious little personal experience 
documented on the Internet. So my 
removal of modifications has been guided 
by a very poor photo-quality repro of the 
QST article, from which the prototype 
was made, and selecting what appeared 
to be original parts used in the 
modification, and two non-original caps. 
Thus far, the result has been most 
gratifying. This is an extremely stable 
and clean-sounding VFO. Drift from a 
cold start is less than 700 Hz (verified 
twice, under full output into a 50 ohm 
load), and it stabilizes sufficiently in 30 
minutes. The note is T9, regardless of 
whether I let the VFO run free, or load it 
into a dummy load or the transmitter. 
There is almost no frequency shift when 
going from free to loaded, most surprising 
and pleasant. In keeping with the era in 
which it was built, the VFO dial is a 
simple logging scale zero to 100, and 
eles a elapii 
depicting frequency 
versus log setting. It 
turns out, within the 
limitations of reading 
a scale of 100 that 
covers a 150 kHz 
range, I can easily 
Dieser ne VEO to 
within a kHz of an 
intended frequency. 
The real problem 
with this unit is the 
transformerless power 
supply. The AC plug 
can be inserted either 
way into a standard 


difference between the unit chassis 
ground and other chassis grounds. The 
other way, there’s this nasty 120 VAC 
potential difference. My solution is to 
build up an isolation transformer. You 
can simply buy these for a pretty price, 
but I’m too cheap — so I connected two 
24 volt, 65 VA transformers back-to- 
back, giving me the needed isolation that 
a transformer provides, and the 120 VAC 
the set needs. I ran a string of 22-ohm, 5- 
watt resistors totaling 176 ohms to 
simulate the resistance wire originally 
included in the power cord. I also 
continued the AC third wire ground into 
the VFO, meaning this chassis is now at 
the same potential as all other equipment 
in the shack. Further, the original AC 
wire has been replaced by four wires 
going to a Euro-style terminal strip — AC 
high, AC neutral, ground (to the chassis), 
and AC filament so no worries about 


reversing the plug. Additionally, in a set 


AC socket. Inserted Figure 5: The calibration chart is accurate to about 1 kHz. The 
one way, there is only backside has the original date, April 1946, a matching serial 
a 15 volt AC potential number, and the tech’s initials written in pencil. 
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Figure 6: Here is the finished unit along with the constructed output adapter. My 


adapter is tuned only for 80 meters because the transmitter needs to multiply in the 
6L6 stage to prevent self oscillations in the transmitter (Per the Millen manual). 


with no transformer, it is customary for 
the DC power ground in the set to be on 
a buss-bar wire, insulated from the chassis, 
but connected to it via a small capacitor, 
so that the chassis can be a signal ground 
without the AC hazard. The capacitor I 
used to replace the existing one in the set 
was an AC-rated style, designed 
specifically for this purpose, able to stand 
against any potential AC breakdown 
putting AC on the chassis. 

Because of the scarcity of these VFOs, 
genuine mechanical replacement parts 
are not to be had. I’ve never heard of or 
seen any Millen radio or accessory parted 
out. My needs were for the circuit adapter 
to mate the VFO to a transmitter, and 
the Variarm lever. To build the adapter, 
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I banked off the schematic, showing a 30 
pF variable capacitor and a parallel 
inductor with no value given, which feeds 
the transmitter. A simple calculation gave 
me the correct inductance value for the 
inductor. Coupled through a 5 pin plug, 
the VFO now drives the Millen 
transmitter very nicely. For the Variarm, 
I used a 4-inch-long, black 8-32 socket- 
head screw with a plastic cap over the 
head to come close to the original lever. 
My goal was to have a reasonable looking 
and good performing finished piece. This 
is no museum queen, but it’s a pleasure to 
use, and always seems to amaze the 
operators on the other end. 


ER 
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On The Bench 


Please send in your restoration topics and 
share them with all ER readers! 
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The Heathkit Model DX-20 50W CW Transmitter’s 


Power Transformer Reliability (Part Number 54-54) 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin CA 92780 


daveishmael@cox.net. 


Introduced in the 1956 Heathkit 
Christmas catalog, the model DX-20 
transmitter was the replacement for the 
Heathkit model AT-1. It was an FT-243 
crystal-controlled, 5-band, 80-10M, 50- 
watt CW transmitter and sold for $35.95. 
It used a 5U4GB full-wave rectifier, a 
6CL6 crystal-controlled Colpitts 
oscillator, anda 6GDQG6A horizontal sweep 
tube for the final amplifier. With its pi- 
network, it could load any antenna 
impedance between 50 and 1,000 ohms. 
Like the AT-1, the DX-20 could be VFO 
controlled with a simple mod, but there 
was only the VF-1 VFO. There was no 
“cosmetic” do-over of the VF-1 to match 
the new Heathkit “gray gear.” The DX- 
20 was a significant improvement, design- 
wise, over the AT-1. The DX-20 sold 
well into 1961 when it was replaced by 
the nearly identical HX-11, which was 
introduced on the cover of the 1961 
Heathkit Christmas catalog. The HX-11 
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featured a new green color motif and an 
added built-in, low-pass filter between 
the pi-network and antenna. There were 
some minor component value changes, 
an all plastic front meter with new scales, 
an added fuse holder, a 117 VAC 
accessory connector for an external 
antenna relay (controlled by the Transmit/ 
Standby switch), and a novel method of 
neutralization was added to the 6(DQ6A 
final amplifier — but the HX-11 was just 
a DX-20 with a “new suit of clothes!” 
The HX-11 was discontinued in 1963 
and replaced by the model DX-60 
transmitter. 

I have a very long history with the 
Heathkit DX-20, going all the way back 
to my high school days when I used Alan 
Burgstahler’s (WAGAWD then, N7BF 
now SK,) DX-20 at his home QTH in 
Desert Hot Springs (1960), and later in 
Palm Springs. That’s almost a sixty year 
history and LOTS of fond memories! 
The DX-20 remains almost my solitary 
“nostalgia-rig” along with a Hammarlund 
HQ-100A and Allied Radio Knight Kit 
Ocean Hopper. I have owned a very nice 
DX-20 since 1991 when I semi-restored 
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it, and have used it off-‘n-on since that 
restoration (Reference Heath DX-20 
article by David Ishmael, WAGVVL, 
Electric Radio issue #55, Nov.’93, pgs. 
30-31). 

Over the years, the reliability of the 
DX-20’s potted power transformer has 
been suspect, and I even lost a power 
transformer in 1991 in my own DX-20, 
while performing some FT-243 crystal 
tests, just by switching from Transmit to 
Standby. In that case, the HV secondary 
shorted. Since then, I have seen a LOT of 
other DX-20s with 
transformers installed, and even DX-20s 


aftermarket 


without transformers, on eBay! 

The original DX-20 transformer, part 
number (P/N) 54-54, with a 1200 VCT 
secondary (and early DX-20 schematics 
indicating a 1400 VCT secondary!) uses 
a full-wave 5U4GB rectifier and a choke- 
input filter. It’s little wonder why the 
insulation systems are stressed and 
sometimes fail in these 1200 and 1400 
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VCT secondaries at now-higher line 
voltages! There are at lease, twa 
manufacturers of these transformers: 
Chicago Standard Transformer (Stancor) 
and Magnetic Windings Co. It would be 
interesting to know if the failures were 
manufacturer-dependent? The original 
1200 VCT secondary may have as many 
as 4,000 turns, so inter-layer insulation, 
and insulation at the edges of the layers, 
is critical. In addition, the center tap 
(CT) is half way into that 4,000-turn 
winding, so bringing it out and insulating 
it is also beyond critical. I have no doubt 
that my transformer that shorted in 1991 
was an insulation-related failure, and 


obviously involved the CT. Potential — 
insulation-related issues notwithstanding, 


recent evaluations of two Chicago 
Standard transformers (Heathkit P/N 54- 
54), date coded 939 and 044, revealed a 
generally conservative design - both 
electrically and mechanically. 

Some additional notes on my ongoing 
Heath P/N 54-54 transformer 
research are: 

°In Sep.’91 after my DX- 
20 transformer failed, I bought 


to get the potting compound 
hot enough to go liquid so 
that I could just pull the core 
out of its drawn-steel shell. It 
didn’t work and I eventually 
threw the “carcass” away 
without expending any other 
efforts in removing the core. 
Unfortunately, I did not 
record who manufactured the 
transformer or its date code. 


Figure 1: The DX-20 
originally had this Chicago 
Standard power transformer. 
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a 750 watt hot plate, hoping | 


a ee 


e That defective transformer was 
replaced by one manufactured by 
Magnetic Windings Company and date 
coded 529. That transformer was found 
on a “junker” DX-20 at the TRW swap 
meet. That transformer had been recently 
replaced by the Heathkit Service Center 
in nearby Anaheim, CA, as the repair 
tags were still on the unit. I don’t 
remember why that DX-20 wasa “junker” 
but it had been stripped of several parts! 

e When I replaced the defective 
transformer in Sep.’91 I no longer used 
the Standby/Transmit switch. It was 
constantly left in the 77ansmit position. 
Standby was when the key was open! I 
had even considered hard-wiring the CT 
to ground, but during the 26 years I 
owned my DX-20, I never did that. | 
even went so far as to warn the new DX- 
20’s owner! 

¢ In April 2017 I found a Heath P/N 
54-54 transformer on-line at Playthings 
Of Past in Medina, OH. This sample was 
a Chicago Standard Transformer Corp, 
P/N 54-54, date coded 044, and it gave 


me an opportunity to fully characterize 
the transformer’s performance. Based on 
its excitation-current profile, I judged 
that, compared to other transformers in 
its power class, that it was generally 
conservatively designed. 

e The HV secondary was also a bit of a 
surprise. At a line voltage of 120 VAC, 
the HV secondary measured 1410 VAC. 
The insulation of this HV secondary and 
its CT concerns me in light of its history 
of failures. 

¢ The date-coded 044 transformer may 
be among the lastiidate# codes 
manufactured for the DX-20, but 
additional runs were manufactured for 
the newer model, and nearly identical, 
HX-11 transmitter. 

¢ After my tests were completed, I had 
considered tearing it down to fully 
characterize the transformer’s core, but | 
just couldn’t see destroying a perfectly 
good, and somewhat hard-to-find 
original DX-20 transformer. So, after 
characterizing its performance, I sanded 
down the outside of the steel shell, cleaned 


Figure 2: The power transformer has been separated with a power saw. 
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it, and then gave it several coats of glossy 
black. I then sold it via eBay. Part of my 
eBay listing said: “/ will waive the shipping 
fee if the buyer can send me a defective DX- 
20 power transformer P/N 54-54.” Bob, 
WOVVA, purchased my transformer, and 
he did have a defective Heath P/N 54-54 
transformer to send me —so I reimbursed 
his shipping fee and a portion of his UPS 
fee for returning the defective 
transformer. 

* Bob characterized his transformer 
failure this way: “While on the air one 
morning I had just finished my little 
QSO with the local guys [switched the 
DX-20 to standby] and went back to my 
workbench to work on a NC-300. About 


5 minutes later I smelled something 


burning and heard a popping sound.” 


he HV secondary, and the 
Suggests two separate windings of 1,952 turns each. The arrow 


= 


‘ 


¢ As received on May 13, 2017, Bob’s 
transformer was manufactured by 
Chicago Standard Transformer Corp, P/ 
N 54-54, and date coded 939. Like my 
failure/am 1991, 
suffered a short in the HV secondary 


Bob’s transformer 


winding, but it was an odd failure mode. 
The resistance of a good HV secondary is 
about 750 ohms across the red-to-red 
leads. Bob’s transformer measured 720 
ohms from the CT to one of the red 
wires, and “open” to the other red wire! 

¢ After learning my “lesson” in 1991, 
this time I had no intention of trying to 
heat up the potting compound. I laid the 
transformer on its side and attached a 
wooden 2" x 4" to one side of the mount- 
ing flange using three #8 wood screws. 
Then, securing that 2"x 4" to the ground 
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Figure 3: This is a cross section view of 7 Ramen ae Ep windigt 
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with a relatively heavy 
paver, I useda DeWalt 
model DW304P recip- 
rocating saw to cut 
through the 0.035" 
steel-drawn case on 
both sides and top. I 
then used a large flat 
blade screwdriver to 
pry the halves apart, 
leaving me_ the 
transformer’s core in 


partial potting com- 
pound. The potting 
compound was rela- 
tively hard, but brittle. 
What potting com- 
pound that was still 
attached to’ the 
transformer’s core was 
quickly removed with 
a small chisel and ham- 
mer. The windings 
were charred and there 
was a characteristic 
smell of an overheated 
transformer. 

¢ The transformer’s 
core was made with EI 
112 laminations, 2- 
13/16" x 3-3/8" with 
a stack-height of 
1.42", using 530.025" 
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laminations in a 1x] Figure 5, View of the 6.3V Filament Winding: The HV 


interleave. The winding is below the primary winding, which lies directly 


calculated 
capacity was 90.0 watts. The key-up 
filament load of the DX-20 is 26.7 watts, 
so 90.0 watts are certainly more than 
adequate for a 50-watt CW transmitter. 
The transformer appears to have been 
varnish-impregnated prior to potting. 

¢ With the excess potting compound 
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core below the 6.3V winding, so you can’t “see” it. 


removed, the transformer weighed 3 
pounds, 10 ounces. 

¢ Report of my autopsy... I worked my 
way down to the HV secondary.. The 
transformer itself was well built by 
Chicago Transformer. I could find 
nothing to fault during the tear-down. 
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The HV secondary was a “crispy-critter” 
and I was unable to go much farther, so 
I don’t know how many layers there are, 
but based on the wire gauge used ( #36) 
and the margins of the first layer, there 
appears to be about 250 turns/layer, or 
approximately 15-16 layers (3,905 
calculated turns). A follow-up cross- 
section of the HV secondary was done 
with a hacksaw as the last step of the 
autopsy, and the cross section “suggests” 
that there may be as many as 15-16 
insulated layers, but the winding was so 
badly charred and burned that it was 
impossible to be precise. There was no 
obvious area where I could pinpoint where 
the “short” occurred. The insulation of 
each layer and its margins seemed more 
than adequate. However, the four #36 
secondary wires that exited the windings 
were non-insulated, other than their 
enamel coating, nor was any insulation 
used between those exit wires and the 
edge of the windings, or as they made 
their way up to the “finishing wires” on 
top of the coil. That’s the only thing I 
saw that caused me any concern regarding 
the HV secondary and its insulation. | 
still believe that the nature of the failure 
was insulation-related, but it’s a real subtle 
failure mode! 

* The windings starting from the 
outside winding are: 

1. 5 VAC secondary (3 amps) - 15 
turns - #17 AWG; 

2. 6.3 VAC secondary (1.85 amps) - 
19 turns - #20 AWG; 

3. 117 VAC primary - 331 turns - #26 
AWG; 

4. HV secondary - 3,905 turns - #36 
AWG. The CT connection is a twisted- 
pair, so the HV secondary winding is 
comprised of two separate windings. 
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¢ The calculated turns/volt is 2.83 
based on the number of turns of the 5 
VAC and 6.3 VAC secondary windings. 
The number of turns for the primary and 
HV secondary windings were then 
calculated using 2.83 turns/volt based on 
their measured voltage at 117 VAC line. 

¢ It would appear that I’m no closer in 
solving these HV secondary failures than 
I was in 1991. However, there is an 
interesting scenario worth discussing. 
Several of the failures occur when the 
Standby/Transmit switch is switched from 
Transmit to Standby. This opens the HV 
CT. There is a 1k, “%2-watt resistor in 
series with a 0.05 ufd capacitor connected 
to the CT to protect the switch contacts 
of the Standby/Transmit switch. What if, 
at an opportune time in the AC line 
cycle, that switch, when switched to 
Standby, generates a HV “glitch” on the 
CT wiring. If that “glitch” causes an arc- 
over that causes two or more turns in the 
HV secondary to short, then it’s just a 
matter of time before the HV secondary 
suffers a catastrophic failure. And, that 
arc-over wouldn’t necessarily leave any 
evidence that it happened since the HV 
winding then becomes a “crispy-critter” 
and destroying any evidence! Also, it’s 
quite conceivable that over the life of the 
transformer, occasional arc-overs might 
represent benign events until it caused 
two or more turns to short. This “glitch” 
and the poor insulation of the HV 
secondary’s CT might just be this 
transformer’s Achilles ’ heel. 

Selected References: 


1. David W. Ishmael, WAGVVL, The 
National NC-270 Power Transformer — The 


Devil’s in the Details, Electric Radio, Issue 
#274, Mar.’12, pgs. 18-22. 
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The Watkins-Johnson 8716/8718 Series Receivers 


Part 2: Further Details and Some Clarifications 


By Paolo Viappiani consist in increased VLF 


radios 


Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


Introduction 

After my article on the Watkins- 
Johnson 8716-8718 Series of HF 
receivers' a number of readers sent me 
emails, mainly asking for further info 
about those units. I answered them all 
directly, but I think it is worth to 
summarize here more details that might 
be useful to other readers. The most 
requested topics are discussed in the 
paragraphs that follow. 

The Real Differences Between the 
WJ-8718/WJ-8716 Models and Their 
Corresponding “A” Versions 

For simplicity I wrote in the article 
that the major differences between those 
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performances of the later units of the “A” 
series. 

The better performances in the lowest 
part of the RF spectrum seem to be mainly 
due to a change in the A2 (Jnput Filter) 
subchassis, however, a new version of the 
RF input filter, (791616/280093), a 10- 
pole, elliptic function low-pass filter 
provided with adjustable shielded coils, 
replaced the older one (that was a 15- 
pole low-pass filter with fixed toroidal 
coils instead), look at figure 1. This 
improvement involved also some WJ- 
8718 and WJ-8718/MEFP units however, 
depending upon their manufacturing 
dates. 

Incidentally other product 
improvements involving small circuit 
changes affected in time also the A3 Input 
Converter subchassis, some A4 Filter 


Pl 


Figure 1: Comparison of the Early vs. Later A2 RF Input Filter PCBs 
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Switch boards and the synthesizer cards 
(mainlyagmestA SAT, 1 st-3 7am O; 
Synthesizer- Time Base board); it happened 
for almost all receivers. 

Other differences between the WJ- 
8718 and the WJ-8718A models consist 
of the following details: 

¢ While in the “plain” version of the 
radios, when the ISB mode is selected, 
one of the two channels of the stereo 
phone jack carries the USB signal (jack 
tip) and the other one the LSB signal 
(jack ring) simultaneously, in the “A” 
and in the “-9” versions both the output 
channels on the phone jack carry the 
same audio signal (USB or LSB, 
depending upon the choice made by two 
push-button selectors that had been added 
in the front panel of the receivers, look at 
figure 2). Notice that if neither switch is 
depressed the USB audio channel is fed 
to the phone jack tip and the LSB audio 


channel to the phone jack ring (when 
both the switches are depressed the LSB 
audio is applied to the tip and the USB 
audio to the ring instead). 

¢ Incidentally, please also notice that 
the meter of the “A” version is closer to 
the left edge of the front panel of the unit 
(this does not apply to the “-9” version). 

¢ It is also worth to specify that in all 
the “/MEP” versions the phones output 
signal is not selectable anyway and, when 
the ISB mode is selected, the USB and 
LSB discrete signals are always applied to 
each section (USB to tip and LSB to ring 
contacts) of the front panel stereo jack at 
the same time. 

¢ The “-9” and the “A” versions of the 
WJ-8718 receivers (including their /MFP 
counterparts) are provided with an addi- 
tional +12V regulator (U4, uA7812) for 
the A4A10 Audio Amplifier board 
(746001-X), while in the WJ-8718 re- 
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ceivers an unregulated 
+22V DC voltage 
feeds the audio card 
directly. In sucha case, 
a different A4A10 An- 
dio Amplifier board 
(7459) is used, it in- 
cludes a voltage/cur- 
rent regulator (Q2, 
TIP29) for the line 
audio output stage; the 
7459 Audio Amplifier 
board is also used in 
the WJ-8718-19/FE 


receiver. 
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Figure 2: Details of 
the Front Panels of a 
WJ-8718 Receiver 
(Above) and of a WJ- 
8718A (Below) 
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Figure 3: This shows 
the early version of the 
32.205 MHzL-C filter 
(left) vs. later FL2 Xtal 


version (right). 


As far as I know, no 
“WJ-8716A” version 
has ever 
produced. 

eIn all the WJ- 
8718s and the WJ- 
8718/MFPs a simple 
— 32.205 MHzL-C filter 
was used between the 
2nd L.O. output and the 2nd mixer 
circuit, while in the WJ-8718-9, WJ- 
8718A, WJ-8718A-9/MEP and W]- 
8718A/MFP receivers a more rugged and 
completely shielded 32.205 MHz-12 kHz 
BW crystal filter (FL2, Part 92241) 
replaced the previous one, look at figure 
3. 

¢ It is also worth to specify that usually 
the WJ-8718s, the WJ-8718-9s, and the 
WJ-8718As make use of the simple AGA2 
Front Panel Interconnect board (791828 
or 791828-X) and of the AGA1 Manual 
Tuning Up/Down Counter board 
(791575-X or 796014, both provided 
with a Ni-Cad battery? that serves to 
keep the last settings of the front panel 
whenever the receiver is turned off, but 
sometimes, in place of the above cards, 
the ones typical of the /MFP models have 
been employed. 

In more details, in some WJ-8718s 
(typically in the WJ-8718-7) the early 
MEFP-A3 and MFP-A4 boards (796032- 
X IF Interface and 796029-X Synthesizer 
Interface respectively) had been used, 
while in a few WJ-8718As you can find 
the later MFP-A3 and MFP-A4 boards 
(794308-X IF Interface and 794275-X 


been 
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Synthesizer Interface, respectively). 
e Further changes came in the course 


of production of this successful series of 
receivers; among them worth mentioning 
is the adoption of a larger power 
transformer and of a new metal tuning 
knob. (The very first radios had a black 
plastic tuning knob with an aluminium 
front inlay.) 
The AN/URR-74(V)2 Military 
Version 

The AN/URR-74(V)2 is a militarized 
version of the WJ-8718A that was widely 
used by the Navy. 

The most noticeable differences are 
the signal strength meter and the presence 
of a running-time meter on the front 
panel; also the back panel of the radio 
shows different connectors. (Look at 
figure 4.) Notice the use of single 
military-standard connectors for the 
audio outputs (13-pin) and for the power 
input (2-pin plus ground), and the 
adoption of a “N-Type” antenna 
connector plus waterproof fuse holders. 

This version makes use of coated PCBs, 
of a double-fused AC circuit and of a 
DPST power switch; the chassis of this 


receiver has nickel-plated side panels too. 
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From the constructional point of view, 
the AN/URR-74(V)2 employs the later 
version of the A2 RF [Input Filter (791616- 
2) but it is not provided with audio 
selectors for the ISB mode (just like the 
early WJ-8718s); there is the additional 
+12V regulator (U4, uA7812) for the 
A4A10 Audio Amplifier board (746001- 
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Figure 5: Shown are the audio outputs in the receiver’s rear 
panel of the WJ-8718s (all versions, left) and of a WJ-8716 
(right). 
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Figure 4: AN/ 
URR74(V)2 front and 


rear panel details. 


2) however. This radio 
also uses the simple 
32.205 MHzL-C filter 
between the 2nd L.O. 
output and the 2nd 
mixer circuits (or the 
later FL2 crystal filter 
depending, upon the 
manufacturing date), 
the AGA2 Front Panel 
Interconnect board 
(791828-2) and the 
AGA Manual Tuning 
Up/Down Counter 
board (791575-5). 

The. last . (ang 
updated) version of this 
receiver has a “MFP” 
front panel, loses the 
military denomination 
and is named “WJ-8718A/NAV/MEP.”It 
is really a very rare item and it is often 
provided with the “1-Hz” and the “10- 
Hz BFO” options. 

The WJ-8716 (and the WJ-8716/ 

MFP) 

Nominally these should be EMI- 

vile units, but the only differences 
: between the WJ-8716 

and the WJ-8718 
receivers consist in the 
four BNC connectors 
that the WJ-8716 


shows in its rear panel 


FM AUDIO 


for the audio output 
connections (the WJ- 
8718s, the WJ-8718- 
9s and the WJ-8718As 
have barrier strips 
instead, look at figure 


5) and in a shielded 
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phones jack in the front panel. 

The WJ-8716/MEFP resembles the WJ- 
8718A/MFP and is not provided with a 
shielded phones jack assembly because 
behind the front panel there is not enough 
room for it. 

Differences in the MFP Versions 
(Including the “Chinese” WJ-8718/ 
MFP) 

There are some significant differences 
among the “non-A” and the “A” /MFP 
versions. In more details: 

¢ The “non-A” /MFP version makes 
use of a 796013-X card as the Front Panel 
Switch/Encode small mainboard (MFP- 
Al), while the “A” versions employ a 
794310-X card; 

e The “non-A” /MFP version uses a 
796057-X card as the Front Panel Switch 
board (MFP-A1A2), while in the “A” 
versions a 794309-X card is employed; 

¢ The “non-A” /MFP version makes 
use of a796032-X card for the [F Interface 
board (MFP-A3), while the “A” versions 
employ a 794308-X card; 

¢ The “non-A” /MFP version employs 
a 796029-X card for the Synthesizer 
Interface board (MFP-A4), while the “A” 
versions use a 794275-X card. 

Incidentally both versions make use of 
the same Front Panel Encode board 
796056-1 (MFP-A1A1). 

I have not yet been able to verify which 
versions of the above-mentioned cards 
the “Chinese” receiver (discussed below) 
uses, however. 

¢ Other differences among those radios 
reside in their BITE software: while the 
WJ-8718/MEP is provided with a simple 
“Panel Test” only (accessed by pressing 
the keys 1, 7 and *), usually the WJ- 
8718A/MFP has also the “seven-test 
function” (accessed by pressing the keys 
1, 8and*). But this is not mandatory and 


depends on the software stored in the U1 
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and U2 EPROMs (model M2732A, 4 kB 
x 8 each) that are located in the MFP-A4 
card (796029-X or 794275-X): as the 
software itself has to deal also with the 
eventual options that are installed in the 
receiver (J-Hz resolution, COR, remote 
IEEE-488 or RS-232 controls), often there 
is not enough room in the EPROMS, 
and so the BITE seven-test function is 
sacrificed. 

¢ Sometimes the old EPROMs are par- 
tially erased and so they cause problems 
to the CPU (Intel 8085, located in the 
MFP-A3 card 796032-X of the WJ- 
8718/MFP or in the MFP-A4 card 
794275-X of the WJ-8718A/MFP and 
of the WJ-8718A-9/MFP). Unfortu- 
nately, as far as I know, nobody copied 
and released the EPROM codes, although 
it is an easy operation — provided one has 
a simple EPROM reader/writer at hand. 

In the past, some EPROM codes of the 
WJ-8618 V-UHF receiver were available 
on the Internet (on the now-closed Steve 
Pappin’s web site in reference 3, ER 
#335), but I never saw anything about 
the WJ-8718/MFP and/or the WJ- 
8718A/MFP EPROMs. For sure, if some 
volunteers could do the job it would be 
very useful for many people. Who knows, 
maybe in the future I may decide to start 
that work... despite a lot of EPROM 
versions that had been developed and 
produced by Watkins-Johnson. 

e About the “Chinese version,” there is 
a somewhat strange WJ-8718/MFP radio 
with green LEDs and a small yellow 
numeric keypad, and in its tag it appears: 
WJ-5JK — HF RECEIVER TYPE WJ- 
8718/MEFP. (Look at figure 6.) 

It is known that some lots of WJ- 
8718s, WJ-8718As and WJ-8718/MFPs 
were sold to Chinese Government around 
1980-19854. Don’t ask me how it was 


possible in those cold-war years, but for 
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Figure 6: Here is a “regular” WJ-8 


718A/MEP superimposed to a “Chinese” WJ-8718/ 


MEP. (Photo Courtesy of Heinz Breuer, DH2FA) 


sure it is not a rumor only, and it is also 
likely that some minor parts (including 
the keypads) were manufactured in China 
directly. 

Maybe I’m wrong, but I sincerely 
suspect that the entire front panels of the 
“Chinese” WJ-8718/MEP units had been 
manufactured in China, as it is also 
suggested by some evident misprints in 
some keys (SIGAL instead of SIGNAL, 
REMTE instead of REMOTE, RECAL 
instead of RECALL, SLON instead of 
SLOW). Please also notice that for some 
unknown reason the complete name of 
Watkins-Johnson does not appear either 
in the front or in the rear panel of the 
receiver (only the abbreviation “WJ” 
appears in the front tag). 

So the known versions of the /MFP 
receivers are substantially three: 

a) The regular WJ-8718A/MEP version 
(with all the keys of the same intermediate 
size); 


b) The regular WJ-8718/MEP version 
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(with wide keys in the numeric keypad 
only); 

c) The “Chinese” WJ-8718/MEFP-5JK 
(with all the keys of the same small size, 
yellow numeric keypad and green LEDs 
in the numeric displays). 

Please notice that all the /MFP versions 
make use of aupgraded A4A6 AGC board 
(796175-X) in place of the 78112 board 
that had been employed in all the “non- 
MFP” models. 

Summary Of The WJ-8716/8718 

Series Versions 

Here is a list of the major versions of 
these receivers; for sure, also other variants 
have been produced anyway, so I 
apologize for any unwanted omission. 

° WJ-8718 (early-type RF Input Filter, 
AGA2 card: Front Panel Interconnect 
791828 single IC, AGA1 card: Manual 
Tuning Up-Down Counter 791575 (with 
cylindrical old-style Ni-Cd battery), 32 
MHz L-C filter following the 2nd L.O. 
output, no ISB audio selectors in the 
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front panel, LAS15A15 as a +15 VDC 
regulator); 

° WJ-8718-7 (early-type RF Input 

Filter, AGA2 card: MFP-A3 796032-2 in 
place of the Front Panel Interconnect 
791828, AGAI card: MFP-A4 796029-X 
in place of the Manual Tuning Up/Down 
Counter 791575-2), Remote Input/Remote 
Output double-socket card 796052, dip- 
switch for remote address/parity for RS- 
232 operation placed in the rear of the 
receiver, 32-MHz L-C filter following 
the 2nd L.O. output, no ISB Audio 
selectors in the front panel; it seems that 
a number of these receivers had survived 
in Germany. Note: Also a “WJ-8718-6” 
model is fleetingly mentioned in some 
versions of the W-8718A manual (as an 
example, in the schematic #480074 of 
the A10 Front Panel Control, look at “1” 
in reference 8, ER #335), but probably 
the correct reference has to be made to 
the WJ-8718-9 version instead, that is 
just midway between the WJ-8718 and 
the WJ-8718A models. 
_ ¢ WJ-8718-9, only a few units were 
produced. Its front panel resembles the 
WJ-8718 as for the meter position, but it 
has the two “ISB Audio” push buttons 
added. From the circuital point of view, 
this receiver is already provided with the 
latest RF Input Filter, the U4 voltage 
regulator and the FL2 32-MHz crystal 
filter; it makes use of the AGA2 Front 
Panel Interconnect card 791828-1, of the 
AGA1 Manual Tuning Up-Down Counter 
card 791575-X and of the LAS15A15 
+15 VDC regulator. 

¢ WJ-8718-17 is a modified version of 
the standard WJ-8718 HF receiver. It 
includes a Microprocessor Front Panel 
option (the new assembly replaces the 
standard receiver front panel, the Manual 
Tuning Module A7, the Frequency Display 
A8, the BFO Switch AY and the Front 


Electric Radio #337 


Panel Control A10 boards). This radio 
incorporates all the regular features and 
reliability of the WJ-8718/MEFP receiver, 
adding scan-interrupt capability and a 
slower scan time; modifications had been 
made to both the standard WJ-8718 
main chassis and the WJ-8718/MFP 
circuitry; 

e WJ-8718/MFP: MFP version with 
large keyboard, large displays, early-type 
RF Input Filter, old MFP-A3 and MFP- 
A4 cards (796032-X and 796029-X 
respectively); 32 MHz L-C filter 
following the 2nd L.O. output, Line 
Audio pot in the rear panel; 

¢ WJ-8718-23: An MFP version with 
large keyboard, large displays, 1-Hz 
option, early-type RF Input Filter, old 
MFP-A3 and MFP-A4 cards (796032-X 
and 796029 -X respectively), 32 MHz L- 
C filter following the 2nd L.O. output, 
Line Audio pot in the rear panel; 

° WJ-8718/MFP-5JK: a “Chinese” 
version of the WJ-8718(A)/MFP receiver 
provided with green LEDs, regular sized 
numeric displays, smaller white keys in 
the front panel (with some misprints) 
and a yellow numeric keyboard; 

¢ WJ-8718A: later-type RF Input Filter, 
AGA2 card: Front Panel Interconnect 
791828-X with two ICs, AGAI1 card: 
Manual Tuning Up-Down Counter 
791575-X or 796014 (both with later 
Ni-Cd battery type), 32 MHz crystal 
filter following the 2nd L.O. output, ISB 
Audio selectors in the front panel, new 
+15 VDC LM340AKCI15 voltage 
regulator. This receiver could be also 
provided with new MFP-A3 and MFP- 
A4 cards (794308-2 and 794275-X 
respectively) in place of the AGA2 Front 
Panel Interconnect card 791828-2 and of 
the AGA1 Manual Tuning Up-Down 
Counter card 791575-X (or 796014); 

¢ WJ-8718A/MFP and WJ-8718A-9/ 
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Figure 7: This is the 796011 shielded 
phone jack assembly that was employed 
in the WJ-8716 (not-MEP). 


MFP: MFP versions with regular-sized 
keyboard and numeric displays, later- 
type RF Input Filter, later MFP-A3 and 
MFP-A4 cards (794308-2 and 794275- 
X respectively), 32 MHz FL2 crystal filter 
following the 2nd L.O. output, Line 
Audio pot in the front panel; 

* AN/URR-74(V)2: this military 
version has the Navy environment options 
provided as standard. It has ISB mode, a 
military standard power connector, a 13 
pin audio connector, coated PCBs, type 
N antenna jack, double-fused AC circuit, 
DPST power switch, nickel-plated side 
panels, and Mil-Std elapsed time and 
RF/AF meters. Its last version, circuitally 
updated (later-type RF Input Filter, etc.) 
and also provided with a “MFP” front 
panel, has been named WJ-8718A/NAV/ 
MEP; 

° WJ-8716 (and WJ-8716/MEP): 
EMI-shielded versions of the 
corresponding WJ-8718 and WJ-8718A/ 
MFP receivers. The WJ-8716 version 
normally includes the early version of the 
RF Input Filter (796010), a shielded 
phone jack assembly (796011, shown in 
figure 7 and not present in the WJ-8716/ 
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MFP) and an Audio Attenuator board 
(280017). 

¢ WJ-8718-19FE: MFP version with 5 
kHz-99,999.99 MHz coverage (FE just 
stands for “Frequency Extension”), wide 
numeric keyboard, large displays, later- 
type RF Input Filter, 796057-5 card as 
Front Panel Switch board (MFP-A1A2), 
early MFP-A3 card (796032-2 without 
processor), later MFP-A4 card (794275- 
1 hosting the 8085 processor), various 
interface cards (AGA3 Asynchronous I/O 
board 796037, AGA4 Serial I/O Buffer 
card 794300-1, A6A5 Synchronous Serial 
I/O board 794255-1), 32 MHz FL2 
Crystal filter following the 2nd L.O. 
output, Line Audio pot in the rear panel. 

This “special” receiver has been already 
described in the first part of the article.' 

The LED Numeric Displays 

As far as I know, in all versions of the 
WJ-8716/8718 receiver series (including 
the /MFP models), two types of seven- 
segments displays had been used, with 
different sizes (one larger, one smaller; 
the larger type is typical of all the “non- 
MEP” receivers and was also used in the 
early /MFP versions, the smaller one was 
employed in the later /MFP radios). Both 
types are “Common-Cathode/Right Hand 
Decimal’ LEDs and their color can be 
yellow, green or (rarely) red. 

The displays of the larger type are HP- 
5082-7663 (yellow) and the numbers are 
10.92 mm (.43 In.) in height; the smaller 
type is HP-5082-7623 (yellow) and the 
numbers are 7.62 mm (.3 In.) in height. 

Case size and pinouts are industry- 
standard. 

Please notice that the right-hand 
decimal dot is not used in all the LEDs 
but one in the four-digit BFO OFS/ 
THRS LVL display of the /MFP versions 
(the second LED from the left uses the 
dot). 


June 2017 


Some Notes About the Options 

Among the options that were available 
for these receivers the rarest ones are the 
1-Hz display resolution and the 10-Hz 
BFO steps. Almost all options (with only 
a few exceptions) involved the addition 
of new wire-wrap connections (and/or 
coaxial cable or else ribbon-cable bridges) 
in the bottom side of the mainboard 
PCBs, but the 1-Hz option required also 
the replacement of the front panel of the 
receiver (and of the EPROMs of the / 
MFP versions). Figure 8 shows the front 
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Figure 8: Differences 
in the appearance of 
receivers provided with 
the 1-Hz Option: 
regular WJ-8718A 
(top), early WJ-8718/ 
MFP (mid), later WJ- 
8718A/MEFP (bottom), 
please notice the 8- 


digit displays. 


panels of some receiver 
versions that include 
this option, and figure 
9 shows the “J-Hz 
Option” card (796022- 
X) that has to be 
inserted into the “X9” 
comb socket of the A6 
I/O mainboard. 

In figure 10 are 
shown both the “stock” 
A5A3 BFO card 
(791576-X, 100-Hz 
steps) and the optional 
“TT Oehewphr Oo card 


(796181-1, 10-Hz 
steps). 

Other options 
include the 


” 


SePonve sceskec tor 


(consisting of a 
Preselector subchassis (PRE-A1, 796012), 
a Preselector card (PRE-A2, 796002 to be 
inserted into the X4 socket of the A6 I/O 
mainboard and provided with a properly 
terminated interface cable) and a flat- 
cable bridge (PRE-W2, to be connected 
between AGP1 and bottom of the AGX4 
socket, look at “1” in reference 6 on page 
47, ER #335); the COR (Carrier- 
Operated Relay 794281-X card); the 
Remote Interface (IEEE-488 or RS-232, 
796075 or 796037 cards respectively); 
the FSK board (794241 card); the SMO 
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Figure 9: The 1-Hz 
Option card (796022- 
X) to be inserted into 
the X9 socket of the AG 
I/O mainboard. 


Clarifications About 
The WJ-8718-19FE 
Receiver 
(Errata-Corrige) 

The WJ-8718-19FE 
block diagram that 
appeared in the first 
part of this article 
(Reference 1, figure 5 
on page 41 of ER 


must be 


(Spectrum Monitor Option 796030 
subchassis, including an L-shaped output 
card PCB 796031 or 796031-1 to be 
placed into the A3 Input Converter 
791592-1 subchassis), etc. 

The ISB card (791598) is usually 
considered as an option, but I never saw 
a receiver missing it. 

As mentioned above, some of the 
options require new wiring and/or 


replacement of the receiver EPROMs. 


Figure 10: Comparison of the A5A3 BFO cards: the 100- 


#335) 
amended as follows: 

In the AM, FM, CW and DF modes, 
the 2nd L.O. signal is centered at 
32.205,000 MHz so that the 2nd mixer 
output center frequency is always at 
10.700,000 MHz exactly. The USB and 
LSB push buttons cause a convenient 
shift in the 2nd L.O. signal (that becomes 
32.206,350 for USB and 32.203,650 for 
LSB), so that in any case the SSB signals 
remain centered at 10.700,000 MHzand 


SoS 


ke ees ee 


Hz step “stock” card (791576, 


left) and the 10-Hz BFO Option card (796181-1, right). 
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can pass thru the 10.7 MHz-2.2 kHz 
BPF before they are converted to 455 
kHz. 

Consequently the BFO synthesizer 
signal, both in the CW-Fixed and in the 
USB or LSB modes, always remains at 
the fixed frequency of 455.000 kHz. 

Just like in all the other WJ-8718 
models (including WJ-87 16s, “A” and “/ 
MFP” versions), all the synthesizer 
circuits are synchronized by common 
Time-Base reference frequencies of 1 
MHz, 50 kHz, 40 kHz, 10 kHz and 1 
kHz that are all obtained from a 2 MHz 
TCXO. 

Hope the present notes can be of help 
for many ER readers; if someone needs to 
know further details or he is in need of 


any manual, I would be glad to assist 
him®. 


References: 

1: Electric Radio #335/April 2017, 
pages 36-47. 

2: It is greatly advisable to replace the 
original Ni-Cd battery with a Ni-Mh 
type. One of the current models that can 
be used in all the versions of the receiver 
is the VARTA model 55615702012 (2.4 
V, 150 mAh) that can be found on the 
Internet for less than $10 each. One of 
the sources is the Polish firm Transfer 
Multisort Elektronik, \ook at: http:// 
www.tme.eu/en/. They sell and ship 
worldwide. 

3: Unfortunately, the Steve Pappin/ 
PCS Associates web site (http://www. pcs- 
associates.com/), that had been one of 
the major sources of Watkins-Johnson 
manuals, has been closed in the meantime. 
There are still some eBay offers 
concerning W-J manuals on CD-ROMs 
however. Furthermore, a number of 
manuals are still available from Professor 
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Terry O’ Laughlin (look at his web site: 


http://watkins-johnson.terryo.org/ and: 


http://blackradios.terryo.org/sale- 
docu.html). Some manuals concerning 


the WJ-8716 and the WJ-8718A receivers 
can also be downloaded from the BAMA 


web site (http://bama.edebris.com/ 


manuals/watjohn/wj8718). 
4: Look at what Terry O’ Laughlin 


wrote on Sept. 16, 2010 in his post to the 
Premium-Rx web site on the specific 
matter ([Premium-Rx] “Watkins-Johnson 
8718A from Shanghai, China’: hetp:// 
mailman.gth.net/pipermail/premium-rx/ 


2010q3/006395.html). 
5: According to my philosophy, I always 


try to share (absolutely for free) any 
documentation I have. I do not ask 
anything but the refund of the copy and 
shipment costs eventually (no refund is 
needed whenever it is possible to send 
Internet). 
Nevertheless, I am willing to pay for the 
following W-J documentation, of which 
I am still in a great need: 


documents via the 


¢ 1-Hz Option complete manual (or 
else the 796022-X card schematic only); 

¢ 10-Hz BFO Option complete manual 
(or else the 796181-X card schematic 
only); 

¢ WJ-8718-7 entire manual (or else 
the Remote Input/Output card 796052 
schematic and parts list only); 

°FSK Option (794241-X card) 
complete manual; 

¢ COR Option for “plain” and /MFP 
receiver versions complete manual 
(794281-X card). 

If anyone can make paper copies or 
send “.pdf” files, ’d ask him to contact 
me. Thank you very much! 


ER 


June 2017 37 


q 


a“ 


Easier Experimenting with Modules 


By Bryant Julstrom, KCOZNG 
St. Cloud, MN 


julstrom@stcloudstate.edu 


About ten years ago, after a long time 
QRT, I returned to electronics and radio. 
In particular, I wanted to experiment, 
design, and build with tubes, and receivers 
were my main interest. Breadboarding 
various circuits (using the tool I described 
in ER #2691) revealed that some circuit 
stages of 
amplification at 455 kHz, or an audio 


functions—like two 


amplifier adequate to drive a speaker— 
were necessary to test and exercise other 
circuits, and I was implementing those 
functions repeatedly. 

It made sense, as I needed circuits like 
those to build permanent versions of 
them — modules — that would then be 
available to be reused with other 
experiments and projects. 

The two units just mentioned came 
first. They were followed by oscillators, 
detectors, front ends, and others. Figure 
1 shows most of the resulting collection 
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(so far). It includes implementations of 
all the basic receiver stages. Indeed, figure 
2 shows a complete 80 meter receiver 
assembled from some of them. 

The idea of implementing useful 
circuits in permanent modules is hardly 
new. W5WGE described a collection of 
such units in 19637. Among his modules 
were receiver circuits and parts of 
transmitters, including exciters and 
amplifiers of up to 100 watts. 

Manufacturers have also produced 
families of modules. Those offered by 
International Crystal in the 1960s 
implemented various VHF circuits. In 
the 1970s, Ten-Tec presented a variety 
of semiconductor-based modules. 
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Like those of “WGF, my modules are 
not themselves experimental; their 
circuits are entirely conventional. Figure 
3, for example, shows the circuit of one 
of the 455-kHz amplifiers. It is essentially 
the IF strip of Ted Crosby's HBR-11 
receiver®. One of the audio amplifiers 
was lifted whole from the manual for the 
Knight-Kit Span Master. 

The advantages of semi-permanent 
circuit elements like these are clear. The 
functions they implement are always 
available and they are easy to use. 
Experience building these small units 
carries over to larger projects. They can 
be built and modified with only a small 
investment of time and parts. 

Should you want to build a collection 
of units like these, here are a few 
suggestions. First, and most importantly, 
standardize all the power and signal 
connections. W5WGE used octal sockets 
and plugs to connect his units. I use 4- 
pin Jones connectors for power 
connections, and phono jacks for signals. 
Keep the individual units relatively small. 
(I may have violated that one a couple of 
times.) It’s nice if all the units are the 
same size, but that is not necessary. T'reat 
each unit as a complete project. Design 
for ease of use, label everything, and keep 
notes about everything. 


Figure 1: A collection of circuit modules 
showing, in the outer arc, from the left, an IF 
strip and crystal filter (6AK5, 12AX7); a 
Compactron-based IF strip (GAR11); an 80m 
front end with 455-kHz output (12AU7, 6BE6, 
0G3); a 455-kHz BFO and product detector (2 
x12AU7); and an AM detector and audio 
amplifier (6BH11). In the middle, another IF 
strip (2 x 6BJ6) and an audio amplifier and 
speaker (GAW8A). In front, a crystal oscillator 
(6AT6) and an audio-derived S-meter (12AT7). 
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Figure 2. An 80m receiver assembled from modules. From the left: front end, IF strip, 


BFO and detector, S-meter, and audio amplifier. 


BBJE = 


400K < 


2.5K 
acc IFGAIN 


Figure 3. The circuit of one of the IF strips, adapted from the HBR-11. 


Finally, use a power supply that can 
handle the filament and B+ demands of 
any circuit you might assemble. I use a 
pair of adjustable, regulated supplies* that 
are similar to the elegant unit described in 
ER #299 by WOMAB5. 

References: 

1. Bryant Julstrom, KC@ZNG, A 
Solderless Breadboard for Tube Circuits, 
Electric Radio Number 269, October, 
2011, pp. 40-43. 

2. Howard Burgess, W5SWGE: 
Modules, 73 Magazine, February, 1963, 
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pp. 40-43. 

3. Ted Crosby, W6TC, The HBR-8 
Becomes the HBR-11, QST, April 1963, 
pp. 37-42. 

4. Bryant Julstrom, KCOZNG, A 
Tube-Based Bench Supply for Tube 
Projects, QST, August 2014, pp. 30-32. 

5. Mike Bittner, W6OMAB: A 
Compactron Regulated Power Supply, 
Electric Radio Number 299, April, 2014, 
pp. 20-27 
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The P&H 2-150 Two Meter Transmitting Transverter 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Overview of the P&H 2-150 
Transmitting Transverter 

Hae RScH: simodel +. 2el5 0p ise a 
transmitting-mode transverter to put a 
20 meter SSB, AM, CW, or other mode 
transmitter on two meters. It did not 
include a receiving converter but did 
have an output for the injection frequency 
from an internal crystal oscillator to allow 
a separate receiving converter to be 
frequency locked to the P&H unit for 
allow true transceive operation. 

The transverter was originally intended 


to work with SSB and CW signals but 
also works with AM, FM, and RTTY 
signals, as all the signal handling stages 
operate in a linear mode. This unit came 
onto the ham radio market in 1962; it 
was well ahead of most two meter SSB 
equipment. 

The 2-150 normally comes equipped 
with a 43.333 MHz or 43.666 MHz 
overtone crystal that is tripled to 130.000 
or 131.000 MHz to convert a 14.0 to 
14.5 MHz RF input from the transmitter 
or transceiver used with it to an output of 
144.0 to 144.5 MHz or 145.0-145.5 
MHz as selected by the user. Crystals 
were available to convert the 20 meter 
input signal to any 500 kHz segment of 
the two meter band. The 2-150 does not 


Figure 1: P&H Electronics was active in Lafayette, Indiana, for about 10 years from 
1956 on, producing many linear amplifiers and some accessories. The 2-150 was made 


during 1962. 
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have provisions to use more than one 
crystal, so only one 500 kHz segment can 
be selected. 

The P&H transmitting converter had 
a built-in power supply; the somewhat 
similar products from Collins (62S-1) 
and Hallicrafters (HA-2, HA-6. and P- 
26) either took at least some DC power 
from the companion equipment or used 
their own dedicated power supply. The 
Collins and Hallicrafters products 
included a receiving converter that the 
P&H products for six or two meters did 
not have. 
The Injection Circuitry in the PRH 

2-150 

A 43.333 MHz overtone crystal 
operates in an oscillator circuit driving a 
frequency tripler to generate a heterodyne 


signal of 130.000 MHz for the internal 
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Figure 2: This top-interior view shows 
chassis. 
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mixer from 20 meters to 2 meters and for 
the output to a receiving converter to 
lock the transmitting and receiving 
conversions together. Any 500 kHz 
segment of two meters can be selected by 
changing the frequency of the injection 
crystal. P&H can easily supply a 43.667 
MHz crystal if the user prefers the 145.0 
to 145.5 MHz segment of two meters. 
The crystal oscillator is the triode section 
of a type GEA8 nine pin miniature triode- 
pentode tube. The pentode section of the 
same tube is a tripler that drives the 
internal mixer tube and also provides an 
output of the injection signal to allow it 
to be used to lock a receiving converter so 
that this transmitting converter and a 
separate receiving converter provide the 
exact same frequency conversion to both 
the transmit and receive signals. 


much corrosion on an unrestored copper 
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P&H made a few changes to the 
injection oscillator and tripler for units 
with serial numbers above 1518. The 
coupling capacitor between the cathode 
of the oscillator and the grid of the 
tripler was reduced from 51 pF to 4 pF. 
An inductor was placed between the 
grid of the tripler and the 100k resistor 
to ground. The 100k grid resistor was 
bypassed with a 0.001 pF capacitor. I 
assume this was done to reduce loading 
on the oscillator and improve stability. 
A side note about the instruction manual 
supplied with the 2-150; the changes to 
the injection oscillator-tripler circuitry 
shown on the last page of the manual 
show the OA2 voltage regulator tube 
with the internal structure of the tube 


drawn upside down. Perhaps 


proofreading was not P&H’s strong suit. 


production. 
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Figure 3: Component placement under the chassis is 


The same tube was shown correctly in 
the original schematic. 

The Low Level Mixer and Driver 

Stages in the 2-150A 

A type 6360 twin tetrode tube is used 
as a mixer from the input of 14-14.5 
MH zto the two meter output at 144-148 
MHz. The 130 or 131 MHz injection 
signal is applied to the grids of the two 
tetrode tubes in push-pull fashion. The 
input 20 meter signal to be converted to 
two meters is applied in single-ended 
fashion to the screen grids of both 
tetrodes. The drive signal is brought in 
through a rear panel SO-239 jack; a 
switch on the rear panel allows the unit 
to be set for the amount of power at 20 
meters applied to the 2-150. Power levels 
from 5 to 25 watts can be applied directly 
to the rear panel jack; if the exciter power 
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typical for the period of its 
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Figure 4: The back of the transverter has the necessary terminals and sockets. 


is 50 to 100 watts, the supplied external 
3 dB RF pad should be used between the 
exciter and the input jack on the 2-150. 
The input jack uses a 70-ohm, 16-watt 
non-inductive resistor made from eight 
560-ohm, 2-watt resistors in parallel 
shunted in parallel with the resistive 
divider used with S-2 to select the input 
signal level. The external 3 dB RF 
attenuator pad uses a series 100-ohm, 
20-watt non-inductive resistor between 
the input and output jacks; the resistor is 
made from ten 1-k ohm, 2-watt resistors 
in parallel. A 70-ohm, 80-watt non- 
inductive resistor is used across the input 
jack of the 3 dB pad; it is made from forty 
2700-ohm, 2-watt resistors in parallel. 
The circuitry used on the 20 meter 
exciter input is totally untuned so its 
operation is not frequency dependent. As 
a result, if the exciter input can cover the 
range of 14.0 to 18.0 MHz rather than 
just 14.0 to 14.5 MHz (or 14.0 to 14.4 
MHzif the related equipment is a Collins 
KWM-1 or KWM-2), the 2-150 can 
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cover the entire two meter band with 
only one 43.333 MHz injection crystal. 

A second type 6360 tube serves as a 
push-pull driver stage following the 6360 
mixer and before the 7854 final amplifier 
stage. The driver uses fixed DC bias and 
fixed internal tuning, so does the grid 
circuit of the final amplifier tube. 

The Final Amplifier Stage of the 2- 
150 

The final amplifier stage used a type 
7854 dual tetrode transmitting tube 
operating in push-pull; this tube was a 
next generation version of the WW1HlI-era 
type 829B tube, like the more well-known 
5894 tube. The final amplifier stage 
delivers about 175 watts peak envelope 
power (PEP) on SSB and 165 watts input 
power on CW; AM operation results in a 
Carrier power input of 90 watts. Fixed 
bias is used on the final amplifier to keep 
the stage operating as a linear amplifier. 
The output network uses a parallel tuned 
network; a series tuned link is used as the 
inductively coupled pickup for the RF 
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output power. An internal low pass filter 
is built in to help prevent any harmonic 
or other spurious radiation that might 
cause I'VI issues. A circuit to sample the 
level of output power as an indication on 
the built-in panel meter is included; 
however, an antenna relay for transmit- 
receive switching of the station antenna 
is not built in and an external relay like a 
Dow-Key antenna relay will be needed. 
The P&H 2-150 Power Supply 

The internal power supply in the 2- 
150 uses vacuum tube rectifiers; a 5R4GT 
was used for the +800 VDC high voltage 
and the regulated +300 VDC for the 
screen grid of the final amplifier tube. 
This was good design because a failure of 
the 5R4 will not cause damage to the 
7854 because the screen voltage was still 
applied in the absence of plate voltage as 
would occur if the screen voltage came 
from a different source. The screen 
voltage is regulated by a pair of OA2 150 
volt gaseous regulator tubes in series. 
P&H did not use the loop-through feature 
provided in the 0A2 tubes to disable 
things when the tube was missing. This is 
usually done to protect circuitry that may 
be damaged or performance that may be 
degraded by the lack of regulation. Poor 
proofreading occurred again in the 
owner's manual where the 5R4GT tube 
is marked as a type 5R4GY. 

A 5Y3GT is used to provide the lower 
DC potentials to the injection oscillator 
and tripler, the mixer stage, and the RF 
driver. Both the high and low voltage DC 
power supplies use a series filter choke; 
the high voltage supply uses the choke as 
the input element in the filter and the 
low voltage supply uses a 600-ohm, 10- 
watt resistor as the input element followed 
by a Pi section filter with an 8pF input 
capacitor and a 40yF output capacitor. 

The negative DC bias potentials for 
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the mixer, driver, and final amplifier 
tube stages is created using a silicon 
rectifier diode and a Pi-section filter 
network using a series resistor anda 20pnF 
input filter and an 8pF output filter. 
Adjustable negative bias is provided to 
the 6360 mixer stage and the 7854 final 
amplifier stage; the driver stage has only 
a fixed bias voltage of about -30 VDC. 
The negative bias to the final amplifier 
can be setup to cut the final amplifier 
tube fully off to prevent it from generating 
noise from the idling current that could 
be heard in the receiver. 
Summary of the P&H 2-150 

The 2-150 transmitting converter is 
much less convenient to use than the 
Collins 62S-1 transceiving converter or 
the Hallicrafters HA-2, which was also a 
transceiving converter. It might have been 
more successful if it had a receiving 
converter built in, or at least if P&H had 
offered a companion receiving converter 
to make setting up a complete two meter 
SSB-CW station a bit simpler. In my 
opinion, not including an internal 
transmit-receive relay was a mistake; an 
internal T-R relay could have been 
included easily and fairly inexpensively 
by tuning out the inductance of the relay 
with a series capacitor for the receive 
mode and using the Loading control to 
tune out the reactance on transmit. Using 
this approach properly would have 
enabled them to use a conventional open 
frame relay quite successfully. Perhaps 
experience with this early effort at two 
meter SSB helped the later development 
of the Collins, Hallicrafters, and the later 
Swan and Drake products. 
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VINTAGE NETS 
AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 
Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
KOO] 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 ke starting @ 2000 CST, or 0200 UTC. 
Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBO@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 
DX-60 Net: Meets on 3880 Kc @0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 
Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET 0n 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 
Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 
K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 
K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 
Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights@8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSK: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 
Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 
Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 
Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 
Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 
Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 
Swan Nets: Users Net Sun 2100z 14.293Mc + /- QRM. QSX op rotates Jim (WAS5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6EMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 
Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) or 
Vince (WB4BPS) 
West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat.@2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 ke, +/-25 kc. QSX Dave (VA3ORP). 
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Homebrew 


Showcase 


This month, at the suggestion of Richard Doolittle (WIKMEF), Electric Radio is 
beginning a new column called the “Homebrew Showcase.” It is intended for builders 
to share their projects in ER and Id like to encourage readers to send in photos and 
brief descriptions of their projects. All we would need is a brief description and good 
photos, it’s not intended to be in a long format. I think this could be an inspiration and 
a lot of fun for anyone that currently homebrews equipment, or is thinking about it. 

Rich’s homebrew transmitter is in the next 3 photos that follow. 


“R. ay, 

“I thoroughly enjoy your magazine, my 
favorite by far. Being primarily interested 
in classic tube gear (that’s all I have!) 
articles covering restoration and history 
are always fun to read. But, home brew 
articles are my favorite. 

“T would like to suggest a Home Brew - 
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What’s Happening Column, or 
something similar, where the builders 
would submit just a photo of their latest 
project (tubes only, of course) and a 
short description. I think these would be 
of great interest and inspiration to other 
builders. Also, just knowing who is 
working on something similar to your 
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interests would invite 
sharing of information 


and ideas behind the 7 oy aay ©... 
scenes. a : 2 = rae: 
“T recently finished an 
807 transmitter 
patterned after Lew 
McCoy’s, WIICP, 
‘All-Band C.W. 
Transmitter for the 
Novice’ published in 
the August 1960 QST. 
It uses the 6AG7 Osc- 
Mult. with the 807 final. With 390V and 50mA plate current, it is putting out 16 watts 
on 40M. I call it the ‘Thunder Buster!’ Next project is to build a more muscular power 
supply to increase output and maybe even power an AM plate modulator? 

“Recent home brew projects and/or home brew projects with especially interesting 
stories. Attached is a ‘selfie’ taken after my first 3 QSOs. Also, a couple other views of 
the rig. 


“Thank you for your attention. 


“73 and keep up the good work, 
Richard Doolittle, WO9KMF” 
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Jim Haynes, W6JVE, sent this photo of his homebrew R-392 and has these comments 
about it: 

“Today this would be destruction of a historical artifact, but back in the 1970s I 
couldn’t afford an R-390A receiver — but I could afford an R-392. So I made a new front 


panel and got rid of the ugly-duckling military case and this is the result. 
“73, Jim, W6JVE” | 


TOOLS FOR CRAFTSMEN 


Fue “Jools 
FOR CRAFTSMEN 


ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the hae 
words at 20 cents for each word. Not all readers use email, 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


ae DEADLINE for July 2017 is Monday, June 26! 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Collins R-388 Rx. NICE! New 
plug-in SS Rectifier, Pwr. Caps. $650. 
530-346-8713 
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FOR SALE: BC453 complete plug-in coil 
set, new unused. WOscu @charter.net or 
320-634-3506 

FOR SALE 1000s of Crystals, some in 
holders, offer plus shipping, Dave 
Schmidtke WOBEI, 
daves2 @enventis.net 

FOR SALE: Cushcraft model A4 Tri-Band 
beam, $300. Ed, W7DAX, 801-598-9217 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


SACRIFICE: WWII Voltohmeter, 1-66, 
inaccurate, with original manual, test 
leads. Pay only UPS, MO, CONUS, Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


FOR SALE Beautiful, award winning 
Hammarlund HQ 170A Check a video at 
muvmcmouuneyoutube.com/ 
watch?v=CZRvFeZN4Gw $335. Carl 
Blomstran, 281-660-4571 
carlblomstran @ yahoo.com 


FOR SALE: Hallicrafters HT32. $50. Ed, 
W7DAX, 801-598-9217 


FOR SALE: 40 Ft crank up tower, US 
Tower model MA40, round pole type, $800. 
Ed, W7DAX, 801-598-9217 


FOR SALE: Yaesu model G400RC rotor 
controller and rotor, $200. Ed, W7DAX, 
801-598-9217 


FOR SALE: Rider manuals, each book 
$19, Volumes 1 to 20 available, plus 
shipping. Toshi Yamada, 7107 175th PL 
SW, Edmonds, WA 98026, 
jaiftc @ hotmail.com 


FOR SALE: 1921 ROTARY SPARK 
STATION. Fully functional 1KW spark 
station with Kennedy 281 Shortwave 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


receiver. Appeared on ER covers, 212 
and 292. $4700/Trade. A video is on the 
Internet: https://www.youtube.com/ 
watch?v=zLDkKPm_B2M. Gary, 209 418- 
4741 or K6GLH @volcano.net 


FOR SALE: Test Equipment Radio TV 
Transistor 1962 Magazine Test 
Equipment Annual Howard Felder 301 
320 3028 


FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6I, at 
wb8svn @gmail.com or (714) 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 
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QST — QST — QST 
W9DYV’s BOATANCHOR RADIO EVENT 


Do You Like Vintage Radio Equipment? Enjoy bargain hunting in radio “bone 
yards"? Want to learn more about restoring and operating early single sideband 
radios? Or are you interested in AM and converting old broadcast transmitters for 
the Ham Bands? 

If so...Put July 22-23rd on the calendar and plan to attend the Central Electronics 
W9DYV Boatanchor Event in Jonesborough, Tennessee. 


WHEN: July 22-23, 2017 

WHERE: Estate of W9DYV, Storybrook Farm, 693 N. Cherokee St., Jonesborough, 
TN 37659. | 

TIMES: 7am to 5pm, Saturday; 7am to noon, Sunday 

COST: Registration fee for the presentations is $10/day; Admission to tailgating 
(flea market) & tailgating spaces is free! 

LODGING: Storybrook Farms B&B. 423-626-7995. 

TALK-IN: 146.700 -600, no tone (KE4CCB) and 147.270 +600, 88.5 tone (K4LNS) 
for backup 

CE VINTAGE STATION willbe on the air and monitoring 14.293 from 3to6 PM, Friday 
July 21 & Saturday July 22. 


FREE TAILGATING: Acres of clear space is available for trading rigs, meeting old 
friends & telling tall tales! Setup starts at 7am, Saturday. All amateur related 
equipment and parts is welcome - not just boatanchor gear. No overnight camping 
unless in a self-contained RV 


VE TESTING 


PROGRAM‘This year’s event already has some great presentations lined up and 
more are joining by the day! So far: 


e Collins Radio Company and the War Years, KE1ER 

° Converting the Collins 20V series to Ham Operations, KE1ER 

° Hints and Kinks for Restoring Swan Radios, N4FV 

° The Central Electronics 100V Prototype Development (And the Prototype, 
itself!) 

° DXpedition to South Georgia Island, W5XU 

° How to Build Transceiver Adapters for the Central 10/20A, W9RAN/K5LYN 

° Troubleshooting and Aligning Phasing Rigs, K5EF 

° Locating, Collecting & Maintaining Collectible Radios, NB9M 


CONTACT US: Nick Tusa, K5EF at 504-400-8873 or nick.tusa @ tusaconsulting.com 


Visit the CE Website for the latest updates: www.ce- 
multiphase.com 


52 Electric Radio #337 June 2017 


DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS 
Includes A 
2./MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 


N3Zi Universal Digital VFO 1909 


FREQUENCY 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 


Electronic Specialty Products LLC 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com * $250.00 + $15 S/H 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 

FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
istitz @ pacbell.net 

FOR SALE/TRADE: Kit manuals for Allied 
Knight-Kit, Heathkit, Lafayette, EICO, 
Johnson, PACO, Conar/NRI, WRL/Globe, 
Radio Shack, Ameco, others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
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Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components =. and more! 


Call or email for info... 
1-866-988-0073 
KG/7LOV@hamandhifi.com 


HamGHiFi 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hitp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio@sbcglobal.net, 501-282-2991 


WANTED: Good condition Swan 420 VFO 
to be used with Swan 400 Transceiver. 


Jason Riggs NSAAR@yahoo.com 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: R45/ARR7 receiver. Would like 
to find this receiver or the tuning motor 
assembly and dial to restore my unit. 
Would also like to find the MT171 base 
and the PP32/AR power supply. Ward 
Rehkopf, K8FD, 
radiohound2 @yahoo.com or 405-481- 
0707 


WANTED: Unmodified TU-18A antenna 
tuning unit for the BC-223. Brian, KOVKY. 
724-758-2688. k9vky @verizon.net 


WANTED: Vibrators: Oak V-6556, Plessey 
614SC, James Vibrapowr C-1243 or any 
marked FSN 6130-249-5699. Non- 
functioning okay, but no obvious junk 
please. Rich Parker, KB2DMD, 1205 
Sleepy Hollow Rd, Pennsburg, PA 18073, 
215-541-1099 


WANTED: Panel meter for Johnson 
Valiant. _ Steve VanSickle 
WB2HPR@ARRL.NET or 518-326-0902 


WANTED: Complete BFO box assembly 
for a Marconi R1155 receiver. Pete 
Hamersma, WB2JWU, PO Box 467, 
Holderness, NH 03245, 
wb2jwu @ myfairpoint.net 

WANTED: Defective DX-20 power 
transformer for analysis. Dave, WA6VVL, 
daveishmael @ cox.net 


WANTED: Knight Ocean Hopper w/coils 
and manual or Span Master Revr. Steve, 
WOPER, 3120 S Pennsylvania ST, 
Englewood, CO 80113 303-781-3619 


WANTED: Service for Repair of my two 
BC-611 radios. They seem to be alive. 
Andy, K6RY, candoandys @ aol.com, 559- 
903-2482 


WANTED: Manual for Ferris Instruments 
Model 32-D radio noise and field strength 
meter. Van at anaps4 @ verizon.net or 978- 
433-6031 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 


www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: A teardrop panel meter as used 
on the old Henry amplifiers. Non working 
OK, Jeff, W7ID, W7ID @arrl.net, 208-697- 
9136 


WANTED: Globe King 400 RF Deck, Call 
Jim 610-419-6083 


WANTED: BC-348 receiver. Recreating 
my teenage station, prefer internal power 
Supply, but will consider all. Pristine only 
please, just don’t have time right now for 
restoration. Bruce Howes w1ujr@arrl.net 
or 207-749-0111 Thanks! 


WANTED: Heathkit Model A7 amplifier. 
Condition optional, Model A7-E preferred, 
but will consider others if power and output 
transformers O.K. George, VE3LTU, 
gkve3ltu@hurontel.on.ca 519-524-4578 
WANTED: Wanted: QSL Cards or 
information about Amateurs from Danville, 
IL. Dates can be from 1920 onward. 
KCOUNL Curt Gidding 
Curtstamp @aol.com 217-359-4017 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
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852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
istitz @ pacbell.net 

WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen@ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
69,.. 719.73, 75.) Stevel @k2DKae 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison@ embarqmail.com 
WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: The serial number and tube 
complement of your B&W 370 SSB Licensed atleast 25 years ago and licensed today? 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 


8759 Then you should join the 
WANTED: R-390As. It was built to play, not Quarter Century Wireless Association, Inc. 
sit and decay. | overhaul and find them a ; igs 

good home. Ted @x44.cc To Join or Renew visit: 
WANTED: Lots of IERC TR5-5020H 7-pin http JAwww.qcwa.orgijoin-renew.php 
black tube shields! Chuck Felton, 307- PEPE TTT oon bition enntact 
634-5858 om@qcwa.org 
WANTED: National NTE exciter, NSA 

speech amp and NSM speech modulator. 


| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


Se iy = This book has everything you need to 
for the Radio Amateteon know about the art and science of 
Sa thermatron design and construction. 

i  veceneed It pulls together thermatron types 

| Peewee poco and characteristics, thermatron 


4. Humbering Systems, 

a Aransas homebrew techniques, and how to 
py ih hae design audio and RF triode and 
- pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
oe MMMM ad coreocr remade.» ee Deters industry, and is bored to death with 

a aed ative tha at bod selena of Wigroerren Been solid-state! 


and construction, It is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed N OW A il bl f th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e ro m e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E | e€ Cc tri Cc R a d Oo B oo ksto re ! 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: AT-317/BRR VLF antenna pod. 
Harry Weber, 4845 W 107TH ST, Oak 
Lawn IL 60453 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS E 


Can-caps.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 

Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $17.00 

delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These organizer boxes are the correct size for many ER-size 
magazines, such as The Old Timer's Bulletin, The Tube Collector, 

or The AWA Journal. 
Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 
ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


e Your Resource for * * Collins Radio * * 
SSW\—' ENX\"' (Ns (@&ZN\ 


Collins Collectors Association 


A] NSTIIRNING 
¢ Offering Unparalleled Free as wellas.. 
° ....Exciting Member Benefits 


¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


° Come see what the excitement is about 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) ...........ccsessecsssssssesseseesssseees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SOOOSSHHSHHSSHSHSSSHSSSHSSSSSSSSSSOOSSOSOESOHSSHOOSOHOOSSOSESEEE 


SOHSHSHHSHSHSHSSSHSSHSHSHSHHSSSESSSEOED 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such \y.tered Inrush Limite a 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-300M 
reducing device. AB-1 and AB-1M are 150W. All ; 

models come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


Series } o | 
R.L. Drake ¢ 


won't have to worry about not having a 


— ae ae : manual when a new piece of equipment 
=a ee ot ) enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https:/ /www.ermag.com/index/ 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all the number of 
remaining back issues while they are still available. 

¢ Single Issues: $4.00 Each, Postpaid 

© 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 Shipping 

° Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $8.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $6.00 


Shipping. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$7.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $15.00 plus $7.005 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AMVESISING. --------------------------nn--nnnwnnnnennnnnnnnnnnnnnnnenennnnnnnnnnennnneennneenneenennnnceecenne $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.-------------------------------neeeeenee ne $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:------------------== $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion book 
to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment that continues 
to be very popular, even many years after Heath’s closing. -------------------- $19.95 


Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.---------------------------------------0200- 00200200200" $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. ---------------------------------------------------------------------------- 2-22-2202 2-2 n een nn nnn nnn nae $24.95 - 10% - $22.45 
PGC APHACIO FREDAIE, VOIGT: p cieccccseeecencsnsceesensusecnenccensrcveusenducesteodenevapsnsunennsncsasesenszes $26.95 
Sate Ee ReMEESACEICOUETE CIT VOIUITIG 2s a seselersan trex cxeceressnencenacctanctehscacteasescccsyelnscssaserstipatuanecnsrss $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
anna nnn nnn nn nnn nnn nnn nnn nnn $25.95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ................+ $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ---------------------------------------20-0-7-- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
inforMative.-------------------------------------2n- nnn nnn nn naan nena nnn anna nnn nnn nnn nnn n ann nnnnnnnmnnnnnnnnnans $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. ----------------------------------n--n-- nnn nn nnn nner nn $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wan nnn nnn nnn nnn nnn nn nn nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nn nnn nnn $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. ------------------------------------- 202000 $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is heavy and shipping is $7.00. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: , 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 


Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 


headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 


printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
6/17 | 


WeadJ 01/18 
AUTO**MIXED ADC 800 
James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


« Professional auctioneer for over 14 years. 
« Collector and licensed ham for over 35 years. 


«We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 


¢ Call or email to see how we can help with your 
single item, collection or estate. 


« Visit our website to view past auction results 
and upcoming auctions. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WWDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


